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Materials and Methods
Study design and setting
The study population results from the archived records of an oncology clinic affiliated to Hotel Dieu de France University Hospital, a tertiary and referral center serving Beirut, considered a highly qualified center in oncologic disorders. This study includes all patients with a confirmed diagnosis of testicular tumor (ICD-O-3 C62) diagnosed between 1990 and 2015 (Fritz et al., 2000) . Records with missing data excluded the corresponding patient from this study.
Participants
After pathologic confirmation and adequate staging, our patients received a primary chemotherapy of blemocyine, etoposide and cisplatin (BEP). Response to treatment is assessed at one month after completion of the chemotherapy regimen with contrast-enhanced abdomino-pelvic computed tomography (CT) scan and tumor markers including serum alfa-fetoprotein (AFP), serum beta-human chorionic gonadotrophin (β-HCG), and serum lactase dehydrogenase (LDH). Follow up included routine tumor markers and abdomino-pelvic CT scans at three month intervals for the first two years. Later, patients were followed up biannually with abdomino-pelvic CT scan once yearly.
Data source and variables
Epidemiologic data and information concerning the histologic type, location, stage at diagnosis were obtained from the pathology records. The mode of presentation, treatment regimen, and progression free survival were retrieved from the clinic records. Age was classified into subgroups of 15 years according to the National Center Data Base and participants were grouped by age with 34 years as a cut-off point being the average age in corresponding series. All tumors are staged according to American Joint Committee Cancer (AJCC) (Fleming et al., 1997) .
Statistical methods
SPSS v20.0 software was used for statistical analysis. Our clinical data is expressed in mean ± standard deviation (SD), or median, or percentage. The relationships between each of the variables are assessed by Pearson's correlation. Time-to-event end points were summarized by using Kaplan and Meier estimates. A p value <0.05 was considered significant.
Results
Patient characteristics
A total of 178 patients diagnosed with testicular cancer were included in this study with a median age at diagnosis of 32± 10 years (range 15-72 years). The group had an average height of 176 cm and an average weight of 72 kg. Testicular lump or edema was the most common revealing sign of testicular cancer (89.3% of patients) followed by testicular pain (16.9%). Cryptorchidism was reported in 7 patients (3.9%).
Tumor characteristics
According to our data, the most prevalent testicular tumor is the germ cell type (GCT) (95.2%) of which non-seminomatous tumors (NST) were the commonest (64.7%). Among the NST, 59.3% of the patients were diagnosed with mixed GCT and 20.3% with embryonal carcinoma. In the non-GCT which was found in only 8 patients (4.8%), three patients had Leydig cell carcinoma, two had testicular lymphoma while sarcoma, Sertoli Cell carcinoma and Sex cord stromal tumor were each diagnosed at only one occasion. With further stratification of the mixed GCTs, embryonal carcinoma was the most found component in association with other subtypes (82.2%); the most common combination of embryonal carcinoma was found with teratoma, yolk sac tumor and seminoma in 30%, 25.8%, and 20% respectively.
The right testicle was more frequently affected than its left counterpart (52.2%). The average size of the testicular tumor at diagnosis was 4± 3 cm (range 0.8-1 cm). The mean levels of tumor markers were as follows, AFP, 1137 ng/ml (range <1 and 133700), β-HCG, 4008 mUI/ml (range <1 and 270000mIU/ml), and LDH, 208 U/L (range <1 and 2636). Almost half of our patients were diagnosed at an early stage (48%) followed by 36% and 16% for the locally advanced stage and metastatic disease respectively. Lymph node spread occurred in 74 patients DOI:http://dx.doi.org/10.7314/APJCP.2016.17.4 Lebanon -1990 Lebanon - -2015 (41.6%) and affected most commonly the retroperitoneal region (39.3%). Distant metastases were detected in 26 patients (14.6%) with the lungs being the primary site of distant spread (88.5%) followed by the liver (30.7%) and only one patient presented with brain metastases.
.1899 Characteristics of Incident Testicular Cancer in
Treatment and management
All patients underwent unilateral orchiectomy with 111 patients (67.3%) receiving adjuvant chemotherapy. Among the latter, chemotherapy was the most common adjuvant therapy in more than 97% of the patients. BEP protocol was the most common chemotherapeutic protocol administered (64.9%) followed by EP protocol (Etoposide and Cisplatin) (20.9%) and single agent Carboplatin (9.9%). Adjuvant radiotherapy was only given to 3 patients (2.7%). Subsequently to adjuvant therapy, 34 patients relapsed (19.1%) after an average time of 32.9 months (range 1.9 and 215.9 months). The most common chemotherapeutic protocol given in the second line setting was VIP (Etoposide, Ifosfamide and Cisplatin) (41.6%) followed by VeIP (Vinblastine, Ifosfamide and Cisplatin) (17.6%). Figure 1 illustrates the survival analysis of testicular cancer patients after a median follow up of 2248 days (75.9 months) with 16 patients reported dead. Two, five and ten-year overall survival (OS) rates were 96%, 94%, and 89% respectively. Median OS rate was not reached. Mean OS for all testicular cancer patients was 9230 days (307.7 months). Pathologic subgroup survival analyses showed that patients diagnosed with seminomas survived longer that those with NST (9468 vs 9097 days; p=0.041). Subgroup analyses by tumor type showed a median OS for non-GCT of 3240 days (108 months) and it was not reached in both the seminomatous and NST subgroups (Figure 2 ). Furthermore, analyses by stage of the tumor showed a significant difference in survival between the three different stages: Stage 1 (9468 days), Stage 2 (8981 days) and Stage 3 (7220 days) (p= 0.005) (Figure 3 ).
Survival analysis
Discussion
Although various worldwide reports highlighted the increased incidence of testicular cancer, the epidemiologic characteristics of this tumor in the Middle East and Eastern Mediterranean region are not elucidated. Nevertheless, the efficacy of the adopted treatment regimens and their impact on survival are not assessed (Nigam et al., 2015) . Effectively, data concerning the survival of patients with testicular cancer in undermined regions are lacking except for very limited published papers reporting low survival rates (Chalya et al., 2014) . To our knowledge, this is the first study to report the survival rates among testicular cancer patients in the Middle Eastern region. Demographic and epidemiological characteristics of patients with testicular cancer are comparable to those reported from developed countries (Table 1) . Lebanese patients are diagnosed at 32 years of age, most commonly at an early stage with testicular lump being the most common presenting complaint followed by unspecific sensation of pain or heaviness similar to the published data (Garner et al., 2005) . We attribute the increased percentage of early diagnosis to the high level of awareness and anxiety that affect young Lebanese patients upon detection of a testicular lump or pain (Saab et al., 2014) .Similarly to our experience, cryptorchidism is the most established risk factor for testicular cancer occurring in 5-10% of patients (Ferguson and Agoulnik, 2013; Lip et al., 2013 Lip et al., , p. 2013 . Pathologic stratification of the testicular tumors showed that NST were almost twice more prevalent than the seminomatous subtype and that almost two-thirds of the NST were mixed germ cell tumors. These epidemiological data vary widely between countries and populations with large discrepancy in the sociological and environmental patterns guiding each region (Assi et al., 2015) .
Initial management of testicular tumors relies on orchiectomy followed by subsequent active surveillance or adjuvant treatment.In comparison to the five year experience of 13 country registries where only one third of the patients received chemotherapy and radiotherapy, two thirds of our patients received adjuvant standard chemotherapy and only 3 patients received radiotherapy (Sant et al., 2007) . Recent data from the Spanish experience of more than 500 patients reports an increased exposure to chemotherapy but is still limited to almost 50% (Moreno et al., 2015) . Interestingly, our study reports an increased OS (2-and 5-year OS of 98% and 94% respectively) despite the limited resources of the Lebanese society. Our survival rates are comparable to other developed countries and surpass those of less developed regions in Africa and Central Europe (Table 1) . These encouraging results could be attributed to the early detection of testicular cancer, the successful treatment and surveillance strategies. One possible bias is the increased prevalence of the seminoma subtype known for its better prognosis.
Despite the limitations by the small sample size, our study represents the first real-life experience of a highly curable tumor in a developing country with very limited resources. Demographic, epidemiologic and survival analyses of testicular cancer reported in our study are in line with those reported from developed countries and would allow us to extrapolate management plans from these populations.
